Klebsiellae are an important cause of nosocomial infections. The two clinically relevant species, Klebsiella pneumoniae and KlebsieUla oxytoca, are differentiated by the ability to produce indole from tryptophan, K. oxytoca being indole positive. We report here the detailed biochemical and molecular analysis of two isolates of KiebsieUla, cultured from the same urine specimen, that differed only in their ability to produce indole. The two isolates were identical as determined by ribotyping and pulsed-field gel electrophoresis, and they differed from 10 epidemiologically unrelated strains. Probing with the Escherichia coli tryptophanase operon, tna, revealed seven restriction fragment length polymorphisms (RFLP) among the 12 strains. The two index strains had identical RFLP; no single RFLP could account for all of the indole-positive or -negative strains. Thus, the identification of epidemiologically related strains ofKlebsieUla differing only in indole production may warrant further examination to determine whether the strains are clonal.
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Klebsiellae are an important cause of nosocomial infections and have been responsible for epidemic infections, particularly in intensive care units (6, 11) . In this context, the accurate identification of organisms is critical in defining nosocomial spread among patients. Within the genus Klebsiella, Klebsiella pneumoniae and Klebsiella oxytoca account for the majority of clinical isolates, differing biochemically in that K oxytoca is able to produce indole from tryptophan. We describe here the analysis of two isolates of Klebsiella that differed phenotypically only in their ability to produce indole from tryptophan. The genetic relationship between the isolates was determined by pulsed-field gel electrophoresis (PFGE) and Southern blot analysis after probing with the Escherichia coli ribosomal operon (ribotype). In addition, polymorphisms of the tryptophanase locus were evaluated by probing with the E. coli tryptophanase operon (4 Genotypic analysis. Chromosomal DNA from each bacterial strain was prepared as previously described (1, 10) . For PFGE analysis, the DNA was digested with XbaI or NotI (New England Biolabs, Beverly, Mass.) as described elsewhere (10) . The restriction fragments were separated in a 1% agarose gel (SeaKem; FMC, Inc., Rockland, Maine) in 0.5 x Tris-borate-EDTA buffer (pH 8) (14) in a CHEF DRII apparatus (Bio-Rad, Richmond, Calif.) at 200 V and 15°C for 22 h, with pulse times of 1 to 40 s, ramped linearly. The gels were stained with ethidium bromide (0.5 p,g/ml) and photographed over UV light.
For routine electrophoresis, soluble DNA was isolated, digested with EcoRI (New England Biolabs) (10) , and separated in a 0.8% agarose gel (SeaKem; FMC) in a Sub Cell (Bio-Rad) for 16 h at 35 V. Southern blots were prepared by transferring the DNA to a nylon membrane (Duralon; Stratagene, La Jolla, Calif.) with a vacuum apparatus (Vacuum Blotter; Bio-Rad). The Southern blots were probed for DNA homologous to the E. coli ribosomal operon, rnB, with a 7.5-kb BamHI fragment from pC6 containing the 16S and 23S ribosomal genes (3) . After the membrane was blocked with unlabelled pBluescript, DNA homologous to the tryptophanase gene was detected by probing with a 3.2-kb EcoRI-BamHI fragment from pPDG9 which includes the tnaA, tnaB, and tnaC genes (kindly supplied by Paul Gollnick). Plasmid pPDG9 contains the 3.2-kb EcoRI-BamHI fragment from pMD6 (4) subcloned into pBluescript (4a). Subsequent hybridization and washing were carried out at 65°C for ribosomal operon probing and at 60°C for tryptophanase operon probing, as described elsewhere (9) .
RESULTS
An inpatient at the VA Medical Center was evaluated for a urinary tract infection. A urine culture yielded a gramnegative rod that was indole positive by filter testing. Another randomly chosen colony was identified by Vitek as K pneumoniae or K oxytoca. The second colony did not produce indole and was considered to be K pneumoniae, whereas the initial colony was considered to be K oxytoca.
Upon reexamination of the primary culture plate, two colonial variants were identified, an opaque, mucoid colony (strain 1) and a white, less mucoid colony (strain 2). These were indole positive and negative, respectively.
Phenotypic analyses. The two index strains gave identical reactions with both the Vitek GNI card and the API strip, differing only in their ability to produce indole from tryptophan. Upon testing of their susceptibility to 12 antibiotic agents, these two isolates were also found to be identical. To evaluate the stability of the indole phenotype, 10 colonies of a subculture of each index isolate were subcultured into tryptophan broth. The indole production of each colony was identical to that of the respective parent strain. One colony of each type was passaged twice more on solid medium, again with no change in indole production.
No consistent species-related differences among the control strains were observed by Vitek (Table 2) . Although fermentation of inulin and fermentation of lactose have been reported as differentiating K pneumoniae and K oxytoca, we found no consistent differences between the indolepositive and -negative isolates ( Table 2) .
Molecular characterization. PFGE analysis after XbaI digestion yielded identical restriction profiles for the two index isolates (Fig. 1) Table 1 and are arranged in an order similar to that in Fig. 1 somal DNA detected patterns for the two index isolates which were identical and which differed from those of all of the other study isolates (Fig. 2) . The ribotype of each control strain was distinct, although two of the indole-positive isolates (no. 3 and 7) had similar ribotypes, differing only in the molecular weight of the largest fragment. No patterns or bands were unique to either the indole-positive or the indole-negative strains.
Examination for nucleotide sequences homologous to the Isolate no. 4 :only by the inability to produce indole from tryptophan (7). -10.5 kl Other assays have been reported to distinguish between these species; however, they require special media, are not routinely performed, and have not been standardized (7). We examined the utility of two of these alternative assays and -kb observed that neither the fermentation of inulin nor the -3.8 kb production of acid and gas from lactose consistently differentiated between indole-positive and -negative strains. We also analyzed the index isolates and control strains of Kiebsiella, using three DNA-based techniques. PFGE and ribotyping have previously been shown to be useful for rmorphisms associated distinguishing epidemiologically unrelated urinary tract isoof Klebsiella, detected lates of E. coli (1, 2, 8) to species assignment. Any species-related differences per- taining to the tryptophanase operon will need to be determined by examination of specific nucleotide sequences.
